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ABSTRACT : PROBLEM TO BE SOLVED: To provide a transmission type screen capable of promoting 
the miniaturization of an entire device, and a rear projector using the same. 

SOLUTION: A plurality of spherical light diffusion particles 42 diffusing and emitting image 
light made incident on a transmission type screen 10 are arrayed, and a sound hole 45 
being a path for a sound wave is formed between the adjacent particles 42. Thus, the 
image light passing through the particles 42 arrayed on the screen 10 is independently 
diffused so that a high-contrast display picture is obtained. Besides, since a plurality of 
holes 45 are formed in the gaps of the particles 42, the sound wave passes through the 
holes 45 and sound can be outputted from the screen 10. Therefore, a speaker need not 
be exposed on both sides of the screen 10, the degree of freedom in the arrangement of 
the speaker is improved and the miniaturization of the entire device 1 is accelerated. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] It is the reflector characterized by consisting of the 1st structure which carried out a 
paraboloid configuration mostly, and the 2nd structure which carried out a paraboloid configuration 
mostly, and for said 2nd structure being fabricated by between grid patterns, such as the 1st triangle, and 
adjoining said 1st structure, and being arranged. 

[Claim 2] Said 1st structure is the reflector according to claim 1 characterized by consisting of a graphite 
composition material. 

[Claim 3] Between grid patterns, such as said 1st triangle, are the reflectors according to claim 1 
characterized by being fabricated from two or more ribs. 

[Claim 4] It is the reflector according to claim 3 characterized by, for each of said rib having at least one 
link slot, preparing this slot in a rib intersection, and fabricating between grid patterns, such as said 1st 
triangle. 

[Claim 5] Each of said rib is the reflector according to claim 3 characterized by being fabricated so that 
a field of each rib may be turned in parallel with a focal shaft of said 1st structure. 
[Claim 6] Said two or more ribs are the reflectors according to claim 5 characterized by separating from 
said 1st structure, and extending, and uniting with this 1st structure. 

[Claim 7] It is the reflector according to claim 1 which consisted of a triangle element of plurality 

[ patterns /, such as said 1st triangle, / between grid ], and was characterized by an interior angle of three 

square shape each elements being about 60 degrees. 

[Claim 8] Said 2nd structure is the reflector according to claim 1 characterized by consisting of a 
graphite composition material. 
- [Claim 9] It is the reflector according to claim 1 which has further the 3rd structure which carried out a 
paraboloid configuration mostly, and was characterized by for this 3rd structure adjoining said 2nd 
structure, and arranging it. 

[Claim 10] Said 3rd structure is the reflector according to claim 9 characterized by consisting of a 
graphite composition material. 

[Claim 1 1] Said 3rd structure is the reflector according to claim 9 characterized by having between grid 
patterns, such as the 2nd triangle which is in agreement with between grid patterns, such as said 1st 
triangle. 

[Claim 12] Said 2nd structure is the reflector according to claim 9 characterized by being arranged 
between said 1st structure and said 3rd structure. 

[Claim 13] A parabolic reflector which consists of a grid which is attached in a coat surface sheet which 
carried out a paraboloid configuration mostly, and this coat surface sheet, and has between grid patterns, 
such as the 1st triangle. 

[Claim 14] Said coat surface sheet is the parabolic reflector according to claim 1 characterized by 
consisting of a graphite composition material. 

[Claim 15] Said grid is the parabolic reflector according to claim 13 characterized by being fabricated 
from two or more ribs. 
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[Claim 16] It is the parabolic reflector according to claim 15 characterized by for each of said rib having 
at least one link slot, preparing this slot in a rib intersection, and fabricating between grid patterns, such 
as said 1st triangle. 

[Claim 17] Each of said rib is the parabolic reflector according to claim 15 characterized by being 
fabricated so that a field of each rib may be turned in parallel with a focal shaft of said coat surface 
sheet. 

[Claim 18] Said two or more ribs are the parabolic reflectors according to claim 17 characterized by 
separating and extending from said 1st coat surface sheet, and uniting with this coat surface sheet. 
[Claim 19] It is the parabolic reflector according to claim 13 which consisted of a triangle element of 
plurality [ patterns /, such as said 1st triangle, / between grid ], and was characterized by an interior 
angle of three square shape each elements being about 60 degrees. 

[Claim 20] Said grid is the parabolic reflector according to claim 13 characterized by consisting of a 
graphite composition material. 

[Claim 21] A parabolic reflector according to claim 13 characterized by having further a coat rear-face 
sheet which carried out a paraboloid configuration mostly and was attached in said grid. 
[Claim 22] Said coat rear-face sheet is the parabolic reflector according to claim 21 characterized by 
consisting of a graphite composition material. 

[Claim 23] Said grid is the parabolic reflector according to claim 21 characterized by being arranged 
between said coat surface sheet and said coat rear- face sheet. 

[Claim 24] Said coat rear-face sheet is the parabolic reflector according to claim 21 characterized by 
being a collar-head rear- face sheet. 

[Claim 25] Said collar-head rear-face sheet is the parabolic reflector according to claim 24 characterized 
by having between grid patterns, such as the 2nd triangle which is in agreement with between grid 
patterns, such as said 1st triangle. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] This invention really relates to the high rigidity 
paraboloid structure using a strengthening grid, if it generally says in more detail about the high rigidity 
paraboloid structure. 
[0002] 

[Description of the Prior Art] Many spacecraft uses need rigidity, a light weight, and a heat stable 
element. Especially the present-day spacecraft antenna use is characterized by the various configurations 
which require a high precision reflector outline (RMS 0.254-0.0127mm (0.010 to 0.0005 inch)), a light 
weight, and low-fever deformation, therefore need a light weight and a heat stability composition 
material. The joined surface sheet pair HANEKAMU core sandwich structure is used for the 
conventional method for manufacture of a spacecraft antenna. Typically, surface sheet pair 
HANEKAMU core sandwich structure is aluminum - Eliminated with a synthetic surface sheet, and the 
cam core is used for it. The space use which adopts sandwich structure and receives extreme heat 
fluctuation has the element which receives the stress by the thermal-expansion incorrect adjustment 
between a surface sheet and a core. Furthermore, especially weight reduction of the more than given to 
the honey comb structure in which the space use for reflectors has typical weight in weight very 
sensitively therefore is desired. 

[0003] In addition to thermal-expansion incorrect adjustment and weight consideration, surface sheet 
pair HANEKAMU sandwich structure has the core of the fixed thickness measured at right angles to the 
reflector surface, and since it bounds and a cam core becomes thicker about the curvature of a 
paraboloid, the surface sheets on a background differ clearly from the surface sheet on a side front. Each 
surface sheet which should be manufactured by the specification from which a difference of the 
configuration between the surface sheets on a side front and a background differs is required. 
[0004] 

[Problem(s) to be Solved by the Invention] a configuration with various even layout which is indicated 
by U.S. Pat. No. 3,940,891 ~ or it was not turned to the use about a paraboloid antenna reflector and the 
similar duplex curve structure, although it had been used so that the single high rigidity about the space 
use element and the structure of a curved surface configuration and a lightweight request might be filled. 

[0005] Based on well-known technology, between grids structure objects, such as composition for 
paraboloids, are strongly desired by the technical field concerned about the configuration of an antenna 
reflector and the similar duplex curve structure. 
[0006] 

[Means for Solving the Problem] It has the 1st structure which carried out a paraboloid configuration 
mostly, and the 2nd structure which carried out a paraboloid configuration mostly, and the 2nd structure 
has become between grid patterns, such as a triangle, and one view of this invention is to really which 
adjoins the 1st structure and is arranged offer the high rigidity paraboloid structure using a strengthening 
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grid. 

[0007] Another view of this invention is to really [ equipped with a grid which is attached in a coat 
surface sheet which carried out a paraboloid configuration mostly, and its coat surface sheet, and has 
between grid patterns, such as a triangle, ] offer the high rigidity paraboloid structure using a 
strengthening grid. 

[0008] Alternatively, the paraboloid structure indicated in this invention may prepare the 3rd structure 
and a coat rear-face sheet. A coat rear-face sheet may be fabricated also as a collar-head coat rear-face 
sheet which has between grid patterns, such as a triangle which may be fabricated as a continuous coat 
rear-face sheet, and is in agreement with between grid patterns, such as a triangle of the 2nd grids 
structure object. 
[0009] 

[Embodiment of the Invention] As mentioned above, generally this invention relates to the amelioration 
in manufacture of the conventional antenna reflector especially about between grids structure objects, 
such as a paraboloid. A present-day spacecraft antenna reflective dexterous way requires a high 
precision reflector outline and low-fever deformation, and is very important in respect of weight. 
[0010] The new composition manufacturing technology which took in a new layout concept and a new 
material is required to lightweight-ize, to increase rigidity, to give larger dimensional stability, and to 
mitigate costs so that a future mission may be fulfilled. The former eliminates the reflector based on 
**** grids structure, and, in addition to larger rigidity and stability, it offers the potential for weight 
reduction compared with cam sandwiches layout, therefore is very desirable. 

[001 1] The following suitable examples show the between grid reflectors 40, such as a paraboloid which 
really [ two or more / erection ] which fabricates a between [ sheet / 20 / which carried out the 
paraboloid configuration mostly / coat surface ] grids structure object consists of a rib 22 and an 
alternative collar-head coat rear- face sheet 24, to drawing 1 . However, it will be understood by this 
contractor that the principle of this invention is applicable also to the paraboloid structure of much 
format of requiring a rigid high tare quantitative ratio and the reduced manufacturing cost. 
[0012] For illustration, the between grid reflectors 40, such as a paraboloid, are indicated, and it is 
further shown by drawing 9 from drawing 1 , and the coat surface sheet 20 is first shown in drawing 2 . 
The coat surface sheet 20 which is carrying out the paraboloid configuration mostly constitutes the side 
front surface of a parabolic reflector, and gives the structure which unifies between grids structure 
objects, such as strengthening, as shown in drawing 3 , two or more ribs 22 are connected mutually - 
having ~ etc. - it is combined with the coat surface sheet 20 so that a between grids structure object 
may be fabricated, and it is further referred to as a grid 28. A grid 28 is really which has the pattern of 
the triangle 26 of about 60 degrees in drawing 4 as shown in details a rigid waffle. 
[0013] A grid 28 gives reinforcement to the coat surface sheet 20 with a series of link triangles 26. Each 
triangle member 26 of the grids structure object 28 has the moment of inertia (namely, resistance to 
torsion/bending) over a bending property, and the rigidity of a grid 28 serves as comprehensive 
resistance to torsion of each triangle member 26. Therefore, the high resistance to bending of each 
triangle member 26 gives the high resistance to bending of the whole grids structure object 28. 
[0014] As mentioned above, a grid 28 is built with two or more link ribs 22. as shown in drawing 5 , 
each rib 22 is cut down from an even lamination, and attaches a slot - having - etc. - it is mutually 
connected so that a between grids structure object may be constituted. As shown in drawing 3 and 6, the 
feature it is featureless to a key is cut from the field to which each rib 22 was turned in parallel with the 
focal shaft 32 of the coat surface sheet 20. In this case, the field of a rib 22 intersects the field 34 which 
touches the swirl of the grid pattern-like coat surface sheet paraboloid between **. What will be become 
the parabola in which the crossover with a paraboloid and the field of arbitration parallel to a focal shaft 
has the same focal length as a paraboloid using analytic geometry is shown, and it deals in it. Thus, all 
the ribs 22 serve as the same curvature, and each rib of each is cut out from the similar portion of a **** 
curved surface. I hear that a rib 22 can be cut down at once from the lamination stopped by one, and the 
advantage can arrange length, and can attach a slot, consequently can plan a remarkable productivity 
drive, and there is. 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 



1/16/2004 



Page 3 of 3 



[0015] The lightweight paraboloid structure is maintained further and the coat surface sheet 20 and a 
grid 28 are fabricated from a lightweight graphite composition material for the purpose of a suitable 
example. Rib structure is not limited to the rib of the fixed depth. From the center of a reflector to an 
edge, it is completed by building the coat rear-face sheet 24 on the 2nd mold with paraboloid focal 
length which is different from the length of the coat surface sheet 20, and deals in the rib with which the 
taper stuck to the depth. Similarly, reflector layout is used for the offset reflector which has either the 
fixed depth or a rib with a taper, and it deals in it. 

[0016] The surface on the background of a parabolic reflector 40 may be built by a collar head or close 
chain structure, as it may be built by open grids structure or is shown in drawing 1 and 7, respectively. 
By using the rear- face sheet mostly fabricated in the shape of a paraboloid, a parabolic reflector 40 is 
constituted by closing or collar-head structure, and is preferably built with a graphite composition 
material. A coat rear-face sheet is combined with a strengthening grid, and a strengthening grid is 
pinched in the shape of sandwiches between a coat surface sheet and a coat rear- face sheet in that case. 
[0017] It has some advantages including giving strengthening on the structure of the addition to a 
reflector without ******, being in strengthening the rib which resists a buckling, and the total weight of 
a parabolic reflector and doing effect, while the collar-head coat rear- face sheet 24 reduces the thickness 
of giving the continuity on structure over a slot on a rib intersection, and the whole reflector as shown in 
drawing 1 . As shown in (a) drawing of drawing 8 and (b), and (c) drawing, the collar-head coat rear- 
face sheet 24 is constituted so that it may have a between grid pattern, such as being fabricated by 
removing the triangle portion 40 of that. A between grid pattern, such as having been built with the 
collar-head coat rear-face sheet 24, is in agreement with between grid patterns, such as a triangle 
fabricated from the grid 28, as shown in drawing 9 . 

[0018] The closing coat rear-face sheet 36 is shown in drawing 7 , and is fabricated as a rear-face sheet 
of a solid. Closing or the configuration of a collar-head coat rear-face sheet is attained using the 2nd 
shell built in accordance with the shell which fabricates the coat surface sheet of a reflector, and is built 
on the same mold as a coat surface sheet. For the sense of a rib parallel to the focal shaft of a coat 
surface sheet, a coat surface sheet and a coat rear-face sheet serve as a paraboloid in which both have the 
almost same focal length. Therefore, in order to build a surface sheet and a rear-face sheet, the same 
mold is used, consequently the complexity and costs of manufacture are reduced compared with the 
conventional configuration. 

[0019] Invention indicated here is made in activation of the activity by NASA contract NASI-1 5291-1, 
and receives application of the convention of 305 articles of the corrected national aeronautics in 1958, 
and a space statute (72 Stat.435;42U.S.C4257). 
% [0020] do together invention indicated here by the personnel of the U.S. Government — and it - the 
payment of the license fee for it - nothing - the purpose of the U.S. Government sake - the U.S. 
Government — or it may be manufactured and used for the U.S. Government. 
[0021] 

[Effect of the Invention] Finally, the between [ features / **** geometric ] grid has more the weight 
efficiency of the proper which gives the alternative nature which is potentially attractive to the sandwich 
structure over the lightweight spacecraft structure, it mentioned above — like — etc. — reduction of the 
weight in a between grid reflector is produced from bounding and changing a cam core to the light grid 
of a link rib so that the reflector structure may have equivalent rigidity, a rigid high tare quantitative 
ratio with the same, same principle applied to the configuration of a parabolic reflector, thermal- 
expansion suitability, and low — it is important to note being applied to other duplex curve structures 
which require working costs, and getting. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DRAWINGS 




[Drawing 4 ] 
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[Drawing 9 ] 
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